This paper gives some new results to one selfneutralization model of beams. The main attention is concentrated to influences of the ratio of (plasma potential)/(temperature of electrons) on the beam density and losses of protons, respectively. The loss of protons transmitted inside beam chamber due to charge changing collisions with the residual gas molecules is discussed for nine different pressure regions of 1 -lo-' Pa.
INTRODUCTION 7
The neutralization effects are a limitation of accelerator performances at various occasions. Some of the difficulties of the first accelerators came from the fact that vacuum systems were not good enough. The difficulties would be rather be linked at the large currents and high densities es-Further = = eV9 where is the energy and pecially of the circulating beams. is the mass of ions, respectively. Hence the ratio @/T can be calculated from 
MODEL OF BEAM
One self-neutralization model of beam has been published in papers [ 1 -31. It is assumed that the electron production is mainly due to the collisions between beam ions and gas atoms and electron loss is due to scattering out of the potential well of the beam. The electron production rate is given by and the electron loss rate is given by where ni is the ion beam density, no is the neutral density, aio is the cross section for ionization of the atoms by the beam ions, vi is the ion beam velocity, ne is the electron density, 7 is time of scattering of electrons by the ions inside the beam, @ is the plasma potential and T is the electron temperature. The quantities @ and T are expressed in the same units. The energy input is estimated from the heating rate of the electrons by the beam ions as n,mev3/2~, where me is 
T .W
One can see that for the temperature of electrons T, = 3.3 eV and the energy W = 20 keV the potential @ is about close 10 eV.
If aio + 00 and (T, -4 the logarithmic equation (5) for the ratio @/T takes the form
The correction terms appear in the logarithmic form and therefore do not produce a large effect. The electrons produced in ionization have, in general, a final energy of several electronvolts, which must contribute to the energy input. Also it can be argued that the energy transported away from the system by the cold ions comes from the beam ions directly and not from the electron gas. where @ and T are given in (eV) and J is given in (mA J (mA cm2 ) 
where the pressure p (Pa) and the loss rate MeV.
